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Abstract : The aim of this study was to clarify the relationship between maternal mental status and social sup-
ports during pregnancy and until one month after childbirth in order to evaluate the actual situation in a local 
city. A survey was conducted on 78 pregnant women who completed the CES-D (depression score), STAI (anxiety 
score) and Social Support Scale. Data were collected four times : during the second trimester, the third trimester, 
postpartum hospitalization, and 1 month after childbirth. The CES-D and STAI scores were initially high during 
pregnancy and decreased during the postpartum period. The Social Support Scale score, however, was initially 
low during pregnancy and increased during the postpartum period. The CES-D and STAI scores was significantly 
and negatively correlated with The Social Support Scale score during all four time periods. Participants ≧ 35 
years of age scored lower on The Social Support Scale than did participants < 35 years of age in the second trimes-
ter, third trimester, and 1 month after childbirth. These findings should assist with the implementation of a com-
prehensive support center and may be useful for a local city in Japan. J. Med. Invest. 68 : 265-270, August, 2021
Keywords : maternal mental status, social supports, in a local city, a prospective cohort study
INTRODUCTION
 
In Japan which is a declining birthrate and an aging popu-
lation, a problem of the perinatal mental health such as post-
partum depression occurs. According to the investigation of the 
perinatal mental health, the prevalence of postpartum depres-
sion is 10%–15% (1), and the prevalence is higher than other 
perinatal disorders. Using the Edinburgh Postnatal Depression 
Scale (EPDS) as a measure, a systematic review of the literature 
found that the prevalence of postpartum depression is averaged 
around 17.7%, with a low of 3% in Singapore and a high of 38% 
in Chile (2).
On the other hand, antenatal depression is notable health 
problem as well as postpartum depression. Psychological stress 
and anxiety in pregnancy are associated with delayed motor 
development, mental development (3), and emotional problems 
in children (4). In prior studies on the working pregnant women, 
primiparous working women have high levels of mental health 
(5), about 70 % of the working pregnant women have an impa-
tience (6). Thus, the mental health during pregnancy has an 
influence not only on mother but also on children.
A recent study reported the risk factors of postpartum de-
pression are prenatal depression, prenatal stress, marital rela-
tionship and life stress (7). In Japan, there are reports that the 
postpartum women aged < 20 years and aged ≧ 35 years have 
high EPDS score (8). According to the study of older primiparas, 
they have high prevalence of shoulder stiffness, back pain and 
wrist pain (9) and the high level of fatigue (10) at one month after 
childbirth.
Moreover, one of the important risk factors for postpartum 
depression is the lack of social support (11, 12). Young parents 
found it easy to receive postpartum support because they often 
lived near their parents in the local city, a 2011 survey reported 
(13). And therefore, the local city was the good environment 
to receive support easily in childcare. In this present decrease 
in the number of births, pregnant women who do not have an 
experience to play with children in a home and an area is in-
creasing. Moreover, there are few friend and place in a trouble 
for pregnant women.
In reference to the Finnish neuvola model, we will install “The 
comprehensive support centers for Maternal with Child Health” 
where a pregnant woman can feel free to consult in the whole 
country across interfamily support. This study examines the 
relationship between mental health status and social support 
during pregnancy and through the first month postpartum 
in order to evaluate the actual situation in the local city. This 
study’s findings should assist with the plans in providing a 
comprehensive support center for maternal and child health in 
a local city. 
METHODS
Survey
This was a prospective cohort study conducted between July 
2018 and March 2020 in an emergency hospital staffed with 
midwives and postpartum mental health supports in. Partici-
pants were women > 20 years of age, without severe pregnancy 
complications and no mental disorders. Their children were 
determined to be physically normal, and there had been no se-
vere postpartum health problems or unusual problems with the 
delivery. 
Data were collected four times : during the second trimester, 
the third trimester, postpartum hospitalization, and 1 month 
after childbirth. During the second trimester, we asked the 
women to participate in the study and obtained a signed con-
sent. During each of the four periods, we have distributed a 
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self-administered questionnaire which the women completed 
and mailed back. 
Instruments
In addition to the three scales discussed below, we asked the 
mothers about their age, number of previous births, type of 
delivery, occupation, whether they work at night, and whether 
they visited their parents’ home. We asked about their primary 
support person, and we inquired about their satisfaction for this 
person using a 5-point Likert scale, from 1 (very satisfied) to 5 
(very dissatisfied).
CES-D 
The CES-D (the Center for Epidemiologic Studies Depression) 
scale was developed by Radloff (14), and it was then translated 
into Japanese by Shima et al. (15). It consists of 20 items and 
uses a 4-point Likert scale. We asked respondents to choose one 
of the following responses for each question as it applied to their 
physical or mental conditions : 0 (rarely or none of the time, < 1 
day / week) ; 1 (some or a little of the time, 1–2 days / week) ; 2 (oc-
casionally or a moderate amount of time, 3–4 days / week) ; and 
3 (most or all of the time, 5–7 days / week). Scores ranged from 0 
to 60, with higher scores indicating greater levels of depression. 
The cut-off point was 16 points. The reliability of this scale has 
been examined.
STAI
The STAI has been defined as a scale that divides anxiety into 
state and trait anxiety based on the state-trait anxiety theory of 
Spielberger et al. (16). The STAI is comprised of 20 state anxiety 
items, which evaluate present feelings, and 20 trait anxiety items 
examining everyday feelings. We only used the state anxiety 
questions to inquire about present feelings in this study. The state 
anxiety uses a 4-point Likert scale ranging from 1 (does not apply 
at all) to 4 (applies very well). Scores range from 20 to 80, with 
higher scores indicating higher levels of state anxiety. The cut-off 
point is 42 points. The reliability of this scale has been examined.
Social Support Scale
The Social Support Scale was developed by Zimet et al. (17-19), 
and it was translated to Japanese by Iwasa et al. (20). The scale 
consists of 12 items ; each of which is comprised of three factors 
as follows : “support by the important person,” “support by the 
family,” and “support by a friend.” It is scored using a 7-point 
Likert scale ranging from 1 (we do not think so at all) to 7 (we 
think so very much) points. Scores range from 12 to 84, with 
higher scores indicating higher levels of social support. The 
Cronbach alpha for this study was 0.921 in the second trimester, 
0.945 in the third trimester, 0.951 during the postpartum hospi-
talization, and 0.950 1 month after childbirth.
Data analysis
The demographic data of the participants was evaluated using 
descriptive statistics. Changes in the three scales’ scores over 
time were determined using the Friedman test. Meanwhile, the 
Bonferroni method was used for subsequent multiple compari-
sons. We analyzed the correlation among the three scales’ scores 
using Spearman’s rank correlation coefficient test. We analyzed 
the association between demographic information and the three 
scales’ scores using the t-test and the Mann-Whitney U test. Sta-
tistical analyses were conducted using SPSS Statistics version 
25 (IBM Corp.). 
Ethical consideration
We informed the participants both verbally and in writing 
about the purpose of the study and that participation was vol-
untary. We stated that there was no penalty or disadvantage 
for refusing to participate, that confidentiality would be main-
tained, that withdrawal from the study was possible even after 
giving their consent, and that the data obtained would not be 
used for any other purpose apart from the study. We then used a 
questionnaire with an ID number for data collection for each four 
times the questionnaire was filled out. However, no individual 
was specifically identified, and the privacy of the participants 
was protected. This study was approved by the Ethics Commit-
tee of Tokushima University Hospital (approval no. 3165).
RESULTS
In total, 139 participants have agreed to participate in the 
study ; however, 61 were excluded either due to peripartum ma-
ternal or infant abnormalities or failure to answer all questions 
on the four separate questionnaires, which narrowed down the 
participants into 78 (56.1%). The average age of the participants 
was 34.9 ± 4.7 years, and 48.7% were determined to be primipa-
rous. The proportion of participants who were ≧ 35 years of age 
was 56.4%. Among primiparous women, the proportion of partic-
ipants who were ≧ 35 years of age was 52.6% (20 / 38). Of all the 
participants, 82.1% held jobs and the most common support per-
son was their husband on all four of the questionnaires (Table 1).
Changes over time of the CES-D, STAI, and Social Support Scale
The CES-D score was 8.0, 9.0, 7.0, and 4.0 in the second tri-
mester, third trimester, during postpartum hospitalization, and 
1 month after childbirth, respectively. A significant difference 
was observed between the second trimester and 1 month after 
childbirth, between the third trimester and 1 month after child-
birth, and between the postpartum hospitalization and 1 month 
after childbirth (P < 0.001).
The state anxiety score (STAI) was 38.5, 37.5, 35.0, and 31.0 in 
the second trimester, third trimester, during postpartum hospi-
talization, and 1 month after childbirth, respectively. The average 
score in the second trimester was deemed to be the highest, and all 
scores gradually decreased throughout the remainder of the study 
period. Each of the initial three study periods was significantly 
different from the period 1 month after childbirth (P < 0.001).
Table 1.　Demographic data of the participants N = 78
number
(proportion)
age (years) age (Mean ± SD) 34.9 ± 4.7
number of previous births primiparous women 38 (48.7)
multiparous women 40 (51.3)
age aged < 35 34 (43.6)
aged≧35 44 (56.4)
age (in primiparous women's 
group) (n = 38)
aged < 35 18 / 38 (47.4)
aged≧35 20 / 38 (52.6)
type of delivery Vaginal 64 (82.1)
Cesarean section 14 (17.9)
work don't work 14 (17.9)
a working women 64 (82.1)
whether they work at night Yes 6 (7.7)
No 58 (74.4)
don't work 14 (17.9)
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The Social Support Scale score was 72.5, 72.5, 76.0, and 76.5 
in the second trimester, third trimester, during postpartum 
hospitalization, and 1 month after childbirth, respectively. A sig-
nificant difference was determined between the second trimester 
and the postpartum hospitalization, between the third trimester 
and the postpartum hospitalization, between the second trimes-
ter and 1 month after childbirth, and between the third trimes-
ter and 1 month after childbirth (P < 0.001).
The score for support by the important person on the Social 
Support Scale was 25.5, 24.0, 27.0, and 27.0 in the second tri-
mester, third trimester, during postpartum hospitalization, and 
1 month after childbirth, respectively. There was a significant 
difference between the second trimester and the postpartum 
hospitalization, between the third trimester and the postpartum 
hospitalization, and between the third trimester and 1 month 
after childbirth (P < 0.001). The score for support by the family 
was 25.0, 25.0, 26.0, and 27.0 in the second trimester, third 
trimester, during postpartum hospitalization, and 1 month after 
childbirth, respectively. Significant difference was also observed 
between the second trimester and the postpartum hospitalization 
and between the third trimester and the postpartum hospitaliza-
tion (P < 0.001). The sore for support by a friend was 23.0, 23.0, 
24.0, and 24.0 in the second trimester, third trimester, during 
postpartum hospitalization, and 1 month after childbirth, respec-
tively. There was a significant difference between the second 
trimester and the postpartum hospitalization, between the 
third trimester and the postpartum hospitalization, between the 
second trimester and 1 month after childbirth, and between the 
third trimester and 1 month after childbirth (P < 0.001) (Table 2).
Correlation among the three scales
The CES-D score was significantly and negatively correlated 
with the Social Support Scale score in the second trimester, 
third trimester, during postpartum hospitalization, and 1 month 
after childbirth (r = -.30 to -.48, P < 0.01). Also, the STAI score 
was significantly and negatively correlated with the Social 
Support Scale score in all four times (r = -.28 to -.46, P < 0.01). 
However, the STAI score was not significantly correlated with 
the score of support by the family in the postpartum hospitaliza-
tion period (Table 3). 
Association between demographic data and the scales’ scores 
Age
Participants aged < 35 years have been determined to have 
significantly higher Social Support Scale scores than those aged 
≧ 35 years in the second trimester (P = 0.017). Those < 35 years 
had a significantly higher Social Support Scale score in the third 
trimester (P = 0.041). Finally, participants aged < 35 years had 
a significantly higher Social Support Scale score 1 month after 
childbirth (P = 0.044). 
 
We divided 38 primiparous women into two groups. One was 
aged < 35 , the other was aged ≧ 35. We investigated the associ-
ation with the scale score. There was no significant difference 
between two groups in all for four times.
Night work
We divided a working woman into two groups. One was the par-
ticipants who worked in the night, the other was the participants 
who did not work in the night in the second trimester. One group 
had a significantly lower CES-D and STAI score than the other 
(P = 0.034 and 0.040, respectively). One group had a significantly 
higher Social Support Scale score than the other (P = 0.024) 
(Table 4).
Table 2.　Changes over time of the CES-D, STAI, and Social Support Scale N = 78
the CES-D the state anxiety (STAI)
the Social 
Support Scale
for support by the 
important person on 
the Social Support 
Scale
for support  by 




 a friend on the Social 
Support 
Scale
second trimester 8.0 (4.0, 13.0) a 38.5 (32.0, 46.0) a 72.5 (66.0, 80.0) a 25.5 (23.0, 27.0) bc 25.0 (23.0, 28.0) b 23.0 (20.0, 25.0) a
third trimester 9.0 (5.0, 12.0) a 37.5 (34.0, 45.0) a 72.5 (65.0, 79.0) a 24.0 (23.0, 28.0) c 25.0 (22.0, 28.0) b 23.0 (20.0, 25.0) a
postpartum hospitalization 7.0 (4.0, 10.0) a 35.0 (30.0, 41.0) a 76.0 (69.0, 82.0) b 27.0 (24.0, 28.0) a 26.0 (24.0, 28.0) a 24.0 (21.0, 27.0) b
1 month after childbirh 4.0 (1.0, 8.0) b 31.0 (24.0, 39.0) b 76.5 (67.0, 82.0) b 27.0 (24.0, 28.0) ab 27.0 (23.0, 28.0) ab 24.0 (21.0, 28.0) b
Changes in the three scales’ score over time were determined using the Friedman test.
Meanwhile, the Bonferroni method was used for subsequent multiple comparisons.
Values were presented as Median (25th, 75th perzentile).
Different letters indicated significant differences at  P < 0.05 between sites.
Table 3.　Correlation among the three scales N = 78
the Social 
Support Scale score
the scores for 
support by the 
important person 
on the Social 
Support Scale
the scores for 
support  by the 
family
the scores for 
support by 
a friend
second trimester the CES-D score -0.31** -0.31** -0.27* -0.30**
the score of the state anxiety score (STAI) -0.36** -0.36** -0.26* -0.40**
third trimester the CES-D score -0.31** -0.35** -0.31** -0.25*
the score of the state anxiety score (STAI) -0.45** -0.47** -0.39** -0.39**
postpartum 
hospitalization
the CES-D score -0.30** -0.36** -0.24* -0.26*
the score of the state anxiety score (STAI) -0.28* -0.26* -0.21 -0.28*
1 month after 
childbirh
the CES-D score -0.48** -0.51** -0.41** -0.44**
the score of the state anxiety score (STAI) -0.46** -0.47** -0.45** -0.41**
We analyzed the correlation among the three scales' using Spearman's rank correlation coefficient test. ** P < 0.01 , * P < 0.05.
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DISCUSSION
We investigated the changes in mental status and social 
support among women from the second trimester of pregnancy 
through 1 month after childbirth. During this period, the CES-D 
and STAI scores were initially high during pregnancy and 
decreased during the postpartum period. The Social Support 
Scale score, however, was initially low during pregnancy and 
increased during the postpartum period.
The CES-D and STAI scores was significantly and negatively 
correlated with The Social Support Scale score in the second tri-
mester, third trimester, during postpartum hospitalization, and 
1 month after childbirth. Lastly, participants ≧ 35 years of age 
scored lower on The Social Support Scale than did participants 
< 35 years of age in the second trimester, third trimester, and 
1month after childbirth. 
Changes in CES-D, STAI, and Social Support Scale scores over time 
and their correlation
The CES-D score was highest in the third trimester, and 
then, it gradually decreased and was significantly lower 1 month 
after childbirth than at any other time. In their longitudinal 
study, Takehara et al., using the EPDS, found the proportion of 
primiparous women who were depressed peaked 2 weeks after 
childbirth and decreased 3 months after childbirth (21). In this 
current study, because the CES-D measures depression in both 
mind and body, we found a depressive state to be low from the 
early postpartum period to 1 month after childbirth. During the 
early postpartum period, women experienced fatigue and stress 
due to lack of sleep and rest due to pacifying a baby during the 
physical recovery process. We found a depressed state to be high-
er during the postpartum hospitalization period than 1 month 
after childbirth, highlighting the need for rest in the postpartum 
period.
The STAI score was highest in the second trimester and then 
gradually decreased and was significantly lower 1 month after 
childbirth than at any other time. Prior reports had noted that 
the STAI score was higher during pregnancy than during the 
postpartum period (22) and pregnant women had multiple anxi-
eties about their delivery and the health of their fetuses (23). We 
speculate that the pre-pregnancy anxieties decreased following 
birth as women began to feel joy in childcare resulting in a lower 
STAI score.
The Social Support Scale scores were low during pregnan-
cy and increased during the postpartum period. The Social 
Support Scale used in this study measures emotional support. 
Because this study’s participants rarely felt the need of support, 
and could provide self-care during pregnancy, they did not feel 
that they received support from an important person, family, or 
friend during pregnancy. However, after birth, the participants 
began to feel the need for and received the support of family and 
friends around childcare issues, leading to the increased Social 
Support Scale scores in the postpartum period.
Prior studies of both domestic and foreign populations have 
found the Social Support Scale score to be negatively correlated 
with a postpartum depression symptom score during the post-
partum period (24-26). Also, in this current study, the CES-D 
score was significantly and negatively correlated with the Social 
Support Scale score in all four time periods as was the STAI 
score. The result showed that understanding social support is 
important for prediction of postpartum depression.
Association between demographics and scale scores 
Participants ≧ 35 years of age had lower Social Support 
Scale scores than those < 35 years of age. Recently in Japan, 
the proportion of older primiparas, ≧ 35 years of age, has been 
increasing (27), and there are reports that they are able to use 
their life experiences in childcare (28, 29). However, Maehara 
et al. reported that older primiparas are much less satisfied with 
their social support than younger primiparas (30). Hence, older 
primiparas demonstrate higher stress scores (31). In this current 
study, there was no significant difference between older and 
younger primiparas on the Social Support Scale score which we 
believe to be due to the low number of participants. 
There was no significant difference between women who 
worked and those who did not on any of the scale scores. Howev-
er, women who worked at night had significantly lower CES-D 
and STAI scores than women who did not work at night in the 
second trimester. Women who worked at night had a significant-
ly higher Social Support Scale score than women who did not 
work at night. In a previous study, the mental stress level was 
high in women who did shift work including night work (32), and 
in a survey which included biochemical data, pregnant women 
working at night had evidence of increased psychologic stress 
(33). In this current study, women doing night work had low 
CES-D and STAI scores, as well as little evidence of depression 
and anxiety. In the local city, many women were employed in the 
medical and welfare services sector. They were able to use the 
informal social services of the family to supplement a shortage of 
night care centers, and family help was necessary to allow them 
to keep working.
Mental health support
In the local city, there are few formal social services to a preg-
nant woman and a problem about the mental health support of 
the pregnant woman. The support of the family is still essential 
to a pregnant woman in a local city. Therefore, we think that it is 
important to examine a support method so that “The comprehen-
sive support centers for Maternal with Child Health” becomes 
the useful support resources of the pregnant woman living in 
the local city.
STUDY LIMITATIONS
This survey was a prospective cohort study during the period 
of the second trimester of pregnancy until 1 month after child-
birth. There is the potential for significant bias of the results as 
we only examined women who were relatively stable in mind and 
body during their postpartum hospitalization and 1 month after 
childbirth. In the future, we plan to evaluate postpartum women 
with significant physical and emotional limitations postpartum.
CONCLUSIONS
We found that depressive symptoms and anxiety were elevat-
ed during pregnancy and decreased following birth, while the 
feeling of having social supports was low during pregnancy and 
increased during the postpartum period. These findings should 
assist with the implementation of a comprehensive support cen-
ter and may be useful for in a local city in Japan. 
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